. (Gregory, 1956; Went, 1959; Epstein, 1971) , and stem length and top dry weight of potato plants increased at high soil temperatures (Gregory, 1956 (Caers et al., 1985) . Pardales et al. (1982) reported that taro plants (Colocasia esculenta (L.) Schott) exposed 
MATERIALS AND METHODS
Plant materials and control of soil temperature. Sprouted seed tubers with three leaves of eddoe plants (Colocasia esculenta (L.) Schott var. antiquorum Hubbard & Rehder cv. Ishikawa-wase) were transplanted to Wagner pots (1/2000 a) on May 24, 1983. Fertilizer was applied at the rate of 1.0, 1.0, and 1.0 g per pot of N, P205, and K20, respectively. Each plant was grown under non-controlled (N) and controlled soil temperatures : low (L), medium (M) and high (H). Soil temperatures in plots H and L were controlled by placing the pots in water tanks set to the desired temperatures. Pots of plot M were placed in a water tank overflowing with tap water, and pots of plot N were placed outside the water tank. Plants were watered to field capacity, assuring minimal water stress. All experimental materials were placed in a widely opened vinyl house. 
RESULTS

Dry weight
Total dry weight was the highest in plot N, followed by plot M (Fig. 2) , whereas in plots H and L, it was markedly low. Tubers of eddoe plant consist of a seed tuber, a mother tuber, daughter tubers, and secondary tubers. In this experiment, the secondary tubers were not Changes in the dry weights of seed tuber, mother tuber and daughter tubers are shown in Fig. 3 . The initial dry weight of the seed tuber in each plot was nearly the same, and it decreased with time. The higher the soil temperature, the faster the dry weight of the seed tuber decreased. The mother tuber started to enlarge on 23 DAT in plots N and H, whereas the enlargement did not begin until 37 DAT in plots M and L. Daughter tubers began to enlarge on 37 DAT in plots N and H, but not until 58 DAT in plots M and L. The dry weights of mother and daughter tubers were the highest in plot N, followed by plot M, whereas those in plots H and L were low.
Growth analysis for dry matter production The data on dry weight and leaf area were used to calculate GR, NAR and A (Fig. 4) . The GR was higher in plots N and M than in plots H and L. These differences in GR were largely attributed to the differences in A.
Changes in TGR are shown in Fig. 5 . The TGRs showed negative values due to a rapid decrease in the dry weight of seed tuber in the early stage of growth. The relatively low TGR on 67 DAT (mid-August) in plot N was most probably caused by an increase in the soil temperature. The TGR in plots L was low throughout the growth period. 316 (82) Environ. Control in Biol. DAT, days after transplanting.*,*** Significant at 5 and 0.1% level, respectively. L plots were 178.8, 30.6, 133.3, and 11 .1 g per plant, respectively.
The daughter tuber ratio in plots N and M were nearly the same, followed by plot H. It was markedly low in plot L.
Photosynthetic rate of a leaf
The photosynthetic rate increased with root temperature up to 2TC, to the maximum value of 12.8 ,ccmol CO2 m-2 s-1, then decreased with the rise in root temperature (Fig. 6 ). The photosynthetic rates at 17 and 3TC were about 80% of the maximum value. DISCUSSON Nakaseko et al. (1970) investigated the effects of soil temperature on dry matter production in potatoes. They reported that the time trend of NAR differed according to differing soil temperatures, and NAR was recognized as positively correlated with CGR (crop growth rate). In this experiment, however, GR was not positively correlated with NAR but with A. Higher GRs in plots of N and M were attributed to a greater A.
Relationships between A and GR are shown in Fig. 7 for three growing periods : the first period (23-76 DAT) and the two latter periods (77) (78) (79) (80) (81) (82) (83) (84) (85) (86) (87) (88) (89) (90) (91) (92) . There was a high correlation between A and GR, and the efficiency of A to GR was the highest in the first period. In addition, there was a high correlation between A and TGR throughout the growth period (Fig. 8) . These results indicate that the total and tuber dry matter production of eddoe plants are influenced by leaf development. Sato et al. (1988) and Waaijenberg and Aguilar Vol.39, No.4 (2001) (83)317 Fig. 8 Relationship between mean leaf area (A) and tuber growth rate (TGR) throughout the growth period.
*** Significant at 0 .1% level. Fig. 9 Changes in leaf area developing rate (LADR) in non-controlled (N), high (H), medium (M), and low (L) plots. (1994) reported The daughter tuber ratio of plot N was almost the same as that of plot M. However, the marketable tuber yield of plot N was higher than that of plot M. The difference in tuber yield between plots N and M was caused by the difference in total dry weight. The tuber yield and the daughter tuber ratio were low in plots H and L, indicating that at high and low soil temperature such as in this experiment, both photosynthesis and translocation of carbohydrate to the tubers seemed to be inhibited. Respiratory loss of dry matter in tuber and roots seemed to increase in plot H (Sekioka, 1963; Nakaseko et al., 1970) , hence the low NAR.
